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[57] ABSTRACT

- The securement of an endoprosthetic orthopaedic mem-

ber of plastics material in cancellous bone involves the
provision of a relieved configuration on the member,
the upstanding elements of such configuration flexing to

~afford an interference fit upon translation of the mem-

ber into a substantially complementary, but slightly
undersized recess in the bone. The member is suitably of
stem or other elongated form with an annular or helical
finned configuration as the upstanding elements. Prefer-
ably each such fin configuration includes a sequence of
longitudinally separated fins individually extending
over a minor circumferential portion of the member.
The member will commonly be formed as a one-piece
projection from a prosthetic bone joint component.

7 Claims, 1 Drawing Figure
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1
ENDOPROSTHETIC ORTHOPAEDIC DEVICES

This invention concerns endoprosthetic orthopaedic
devices and relates more partlcularly to the securement
of such devices in bone.

The techniques for such securement in current usage

often employ elongate members to penetrate into can-
cellous bone. These members are normally located as a
clearance fit and secured by the use of a gap-filling
‘medium such as acrylic cement. There are growing
tendencies to seek improvement in securement with the
use of cement by way of improved site preparation and
cement application techniques. At the same time, there
is a desire to avoid the use of cement, at least in associa-
tion with elongate members which penetrate bone, and
instead to induce natural securement by bone growth
into engagement with such members. The use of screw
form members to render cement unnecessary is, of
course, limited by the necessity for rotation whereby
such members can only be applied individually, and also
by the practical requirement for such members to be
‘made of metal.
The present invention seeks to afford some 1mprove—
ment within this situation by the provision of an endo-
prosthetic orthopaedic member of thermoplastic mate-
rial having a relieved structure over its surface, each
upstanding element of said structure being of such
cross-sectional dimensions as to allow securement of
said member in an interference fit in cancellous bone by
translation alone into a pre-prepared substantially com-
plementary recess in the bone, such fit resulting from
flexure of said structure. |

Normally, the member wil have an elongated form
with said elements projecting transversely from the
longitudinal surface of such form. |

Preferably the relieved structure is of finned form
with each fin extending transversely around the mem-
ber. Such a structure can comprise fins of annular or
helical form which wholly circumscribe the member,
but in either case it is preferred that a plurality of fins be
provided of which each extends around only a minor
circumferential portlon of the member. Such a plurality
of shorter fins is conveniently provided by cutting or
otherwise separating a wholly circumscribing fin at
intervals along its length and is advantageous in that the
longitudinal ends of the fins engage the bone to resist
movement relative thereto under the action of torsional
stresses.

It will be appreciated that the cross-sectional dimen-
sions of each fin will be determined in relation to the
mechanical properties of the plastics material and can-
cellous bone. The fins must not be so thick as to be
insufficiently flexible and thereby strip the bone into
which the mermber is engaged. At the same time the fins
must not be so thin as to be too flexible to produce a
sufficient retention force, or alternatively so thin as to
break off the fins upon engagement in the bone. Similar
considerations apply to the question of fin height, al-
though this appears less critical, and the choice of fin
3pacmg or pitch is also relevant.

It is appropriate to note in this last context that the
development of the invention to date has involved
members of ultra high molecular weight polyethylene
and has led the use of fins of 0.6 to 2 mm thickness and
1 to 6 mm depth, with inter-fin spacing of 1 to 7 mm
along the member. Initial development involved sub-
stantially cylindrical stem-like members of about 10 mm
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diameter having projecting fins of up to 1 mm thickness,
3 mm length, and 3 mm Spacmg, with such fins prefera-
bly being about 0.7 mm thick, 2 mm deep, and spaced by
1.5 mm. However further development has involved
generally proportionate increases in these values In
connection with other members having higher orders of
cross-sectional dimensions.

Also, it is to be noted that the invention has been
developed primarily for application to endoprosthetic
bone joint devices and it is preferred that such a device
be made in one piece with one or more finned elongate
members projecting therefrom. Alternatively, or in
addition, the device itself can be finned in accordance
with the present proposal. When there is more than one
such member they will have mutually parallel longitudi-
nal axes and such members are, in any case, preferably
cylindrical. This application of the invention has the
merit that it does not involve the provision of a plurality
of parts or materials to a given device as would be the
case, for example, with a plastics device to be secured
with screws. Also, this applicaton avoids the need for
cement around the finned member and allows bone
growth into the interstices of the finned structure. It is
to be understood however that the relevant device may
be partially secured by the use of cement in relation to
other portions thereof which are located in the bone less

deeply than the finned member or members.

The accompanying drawing illustrates, by way of
example, one finned member of a device according to
the invention.

The illustrated member is made of the above-men-
tioned polyethylene and is of basically circular cylindri-

cal form having a longitudinally spaced sequence of

annular grooves cut therein to provide a sequence of
fins 10. The resultant cylindrical core 11 has a diameter
of 8.85 to 9.00 mm, and the fins an outside diameter of
13.00 to 13.15 mm. The fins have a thickness of 0.64 to
0.7 mm, a successive spacing of 1.4 to 1.6 mm, and they
are laterally radiused at their roots into the core at 0.2 to
0.3 mm. The annular fins are each cut at 12 in sixteen
equally spaced, longitudinal radial planes down to the
core of the member.

The illustrated member is shown projecting from part
of a body 13 with which it is made in one part together
with at least one more member, and this body serves to
define an articular surface for a bone joint prosthesis.

While the illustrated member has a plurality of suc-
cessively spaced annular finned structures, this 1s not
essential and a single finned structure of helical form
may be employed. A helical finned structure may better
suit manufacture by cutting, although manufacture by
moulding may be a preferred alternative which would
also allow the use of elongate discrete projections In
place of fins.

During initial development of the invention two
members such as illustrated have been formed in one
piece with the tibial component of an “ICLH” knee
joint prosthesis, the two members projecting in parallel
manner below the component to effect intracondylar
securement.

More recent development has employed a single such
member projecting from the base of an acetabular com-
ponent or so-called cup of a hip joint endoprosthests,
the main body of the cup additionally having fins pro-
jecting from its external surface in parallel manner to
those of the member but with the higher dimensions of
the ranges mentioned above.
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Clearly, another possibility is the application of fin-
ning to the stem of an endoprosthetic bone joint device
which conventionally has a stem for securement by use
~of bone cement.

I claim:

1. An endoprosthetic orthopaedic component of non-
rigid synthetic thermoplastic material, comprising:

a body;

at least one elongate member projecting from said

body and formed in one piece therewith;

said member having a generally cylindrical solid core
portion with a relieved structure over a major
proportion of its longitudinal extent;

said structure being defined by a plurality of like ﬁns
circumscribing said core portion;

said fins being successively spaced from one another
by a distance longitudinally of said core portion

which 1s greater than the individual thicknesses of

the respective fins in the same direction;

each said fin being subdivided into a plurality of an-
gularly discrete portions; and

each said fin having a radial height from said core
portion greater than said thickness.

2. An endoprosthetic orthopaedic component of ul-

tra-high molecular weight polyethylene comprising:

a body;

at least one elongate member projecting from said
body and formed in one piece therewith;

sald member having a generally cylindrical solid core
portion with a relieved structure over a major
proportion of its longitudinal extent;

said structure being defined by a plurality of like fins

- circumscribing said core portion;

each said fin being subdivided into a plurality of an-
gularly discrete portions;

each said fin being 0.6 to 2 mm longitudinally thick
and 1 to 6 mm radially deep;

and said fins being successively spaced by a 1 to 7 mm
distance longitudinally of said core portion.

3. A component according to claim 2, wherein;

each said fin is 0.6 to 1 mm longitudinally thick and 1
to 3 mm radially deep, and said fin spacing distance
is 1 to 3 mm.

4. A component according to claim 2, wherein;

each said fin is about 0.7 mm longttudinally thick and
2 mm radially deep, and said fin spacing distance is
about 2 mm.

S. A component according to claim 2, wherein:

sald core portion is substantially circular cylindrical
with a diameter of about 10 mm.
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6. For use with a cancellous bone in living tissue,
which bone has -an artificially-formed recess that is
subject to reduction in size due to bone growth,

- an endoprosthetic orthopaedic component of non-
rigid synthetic thermoplastic material, comprising:

a body;

at least one elongate member prmectmg from said
body and formed in one piece therewith;
saild member having a generally cylindrical solid core

portion with a relieved structure over a major
proportion of its longitudinal extent:

said structure being defined by a plurality of like fins
circumscribing said core portion;

said fins being successively spaced from one another
by a distance longitudinally of said core portion
which 1s greater than the individual thicknesses of
the respective fins in the same direction;

each said fin being subdivided into a plurahty of an-
gularly discrete portions; and

each said fin having a radial height from said core
portion greater than said thickness;

sald fins being slightly transversally overSize relative
to the corresponding dimension of said recess, so
that engagingly fitting said member in said recess
by longitudinal translation alone to produce an
interference fit will require some flexure of said fins
without -fracture thereof, but the amount of said
oversize being insufficient to cause stripping of said
recess by said fins during said fitting.

7. A method of securing an endoprosthetic compo-

nent to a bone which comprises:

making saild component in one piece from a non-rigid
synthetic thermoplastic material with an elongate
member projecting therefrom;

forming over a major proportion of the longitudinal
extent of said member a relieved structure defined
by a plurality of upstanding elements having
greater dimensions radially of, than 10ng1tud1nally
of said member;

forming a recess into the cancellous region of said
bone, said recess being substantially complemen-
tary to, but slightly undersized, relative to said
member;

and engaging said member by longitudinal translation
alone 1nto said recess to produce an interference fit;

the dimensions of said elements being chosen in de-
pendence upon the mechanical properties of said
material and cancellous bone to effect said interfer-
ence fit by flexure of said elements without fracture
thereof and without stripping the wall of said re-
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